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I. Background
The International Comparison Program (ICP) is designed to compare the levels of economic activity across countries by converting values into a common currency and at a common price level. National accounts aggregates, including gross domestic product (GDP), which is the broadest measure available of economic activity within a country, are converted into a single currency using purchasing power parities (PPPs). The advantage of converting values in national currencies into a common currency using PPPs is that it overcomes the shortcomings inherent in using market exchange rates for this process. Market exchange rates take no account of differences in price levels between countries and so tend to underestimate the levels of economic activity in poorer countries. PPPbased conversions provide estimates of GDP that are directly comparable across countries.
In the 2005 round of the ICP, benchmark PPPs were estimated allowing comparison of activity levels for 146 countries around the world. The Asian Development Bank coordinated the 2005 ICP activities for 23 economies in the Asia and Pacific region. Preliminary work has commenced for the 2011 ICP round, which will provide another benchmark for international comparisons, with about 180 countries participating.
A major use of PPP data around the world is to assist in analyzing the incidence of poverty and to assess whether policies designed to alleviate poverty are achieving their aims. Poverty analysis is connected with the United Nations' Millennium Development Goals (MDGs). The first of the MDGs is to halve absolute poverty in the world between 1990 and 2015. PPPs play a crucial role in assessing the extent to which progress is being made toward meeting this goal. Having reliable PPPs to update the international poverty lines for economies worldwide would be an important step in evaluating progress toward such goals. PPPs are also used for other purposes such as in analysis of an economy's comparative advantage on prices and expenditures of goods or services; evaluation of investment costs and industry growth potential across countries; assessment of per capita expenditures in education and health, etc. Hence, considerable demand exists for PPPs and real GDP aggregates to be available on an annual basis.
The most common method currently being adopted is the extrapolation of annual PPPs using time series national accounts data, generally the changes in the ratio of the GDP deflator for each country to the GDP deflator for the numeraire country, e.g., the United States (US). This extrapolation method is simple, straightforward, and practical but usually results in a sizable amount of underestimation or overestimation when compared to actual benchmark estimates. The magnitude of inconsistency becomes bigger when more than a couple of years are extrapolated. The main reasons for this inconsistency are (i) national GDP deflators' expenditure structures that do not reflect comparable baskets of goods and services among the countries, (ii) inconsistencies in index numbers used, and (iii) some quite restrictive assumptions that underlie the extrapolation process.
Given the constraints and limitations of the current extrapolation methodology, this paper attempts to update the benchmark PPPs from the 2005 ICP for the Asia and Pacific region to 2009 (hence, the term "2009 PPP Update") using the 2005 ICP results but with a smaller set of prices than was used in the 2005 round. More specfically, the study collects a subset of the full 2005 ICP product list prices, and only from the capital city, adjusting these to the national level. 1 The 2009 PPP Update is intended to provide a compromise between the statistical problems associated with extrapolating PPPs from a benchmark and the costs of conducting a full benchmark collection. 2 The practicalities of doing so are explored in this paper using the 2005 ICP data of 21 economies that include Bangladesh; Bhutan; Brunei Darussalam; Cambodia; the People's Republic of China (PRC); the Fiji Islands; Hong Kong, China; India; Indonesia; the Lao People's Democratic Republic; Malaysia; the Maldives; Mongolia; Nepal; Pakistan; the Philippines; Singapore; Sri Lanka; Taipei,China; Thailand; and Viet Nam.
II. Major Objectives
Compared with the full ICP round, the 2009 PPP Update is a relatively small-scale exercise. It covers around 279 products, or approximately 40% of the original list for household final consumption items in the 2005 ICP Asia-Pacific. Further, individual economies would need to collect prices for only a subset of the products and only in the capital cities in most cases, with some extra major cities being included in some large economies. This is unlike the full ICP rounds when price collections were carried out in the entire economy. The aim is for the 2009 PPP Update to be much less resourceintensive than a regular ICP benchmark exercise. Given the complexities involved in undertaking this exercise for all components of GDP, the main focus will be on collecting price data for the household consumption and government consumption aggregates and the construction and machinery and equipment components of gross fixed capital formation. As was the case in the 2005 ICP Asia-Pacific, the PPPs for a number of household basic headings as well as for inventories, acquisition of valuables, exports, and imports of goods and services will be based on reference PPPs. (iii) Build scaling factors for adjusting capital city prices to national average prices using either CPI information from the national sources and/or information from the price data collected for the 2005 ICP Asia-Pacific.
(iv) Minimize frequency of price collections for household shop items to once every quarter.
(v) Increase CPI-ICP harmonization by attempting to integrate the core product list into the regular national price collection activities to the extent possible in order to facilitate price collection for the 2009 PPP Update as well as in the upcoming 2011 ICP round.
(vi) Establish a framework for using CPI information for estimating subnational or intracountry price level PPPs for subregions within an economy.
Another important aspect of the 2009 PPP Update methodology is to test the extent to which the process could prove to be a viable method in the future to meet users' requirements for up-to-date and more frequent PPP data, rather than having to wait for the next set of ICP benchmarks to become available. If the 2009 PPP Update procedures being tested prove to be successful, they could provide a useful means of updating ICP benchmarks at a relatively low cost compared with a full ICP round.
III. Benchmark versus Extrapolated PPPs
A global ICP round such as the 2005 ICP is a costly and time-consuming exercise, hence a full ICP round is conducted infrequently. The 6-year gap between the 2005 and 2011 ICP rounds is filled, in the short term at least, by extrapolating PPPs from 2005 using data from economies' time series national accounts. However, it is important to note that the PPPs obtained by extrapolating from a benchmark using time series data will almost certainly differ from those calculated in a full ICP round. Both conceptual and practical problems contribute to these differences. Dalgaard et al. (2002) showed that it is conceptually impossible to match PPPs extrapolated using time series national accounts with PPPs from a benchmark ICP. They concluded that "… it is not reasonable to say that PPP benchmarks and national price and volume data are 'inconsistent' when they fail to satisfy simultaneous transitivity across space and time" (Dalgaard et al. 2002, 4) . Ideally, to minimize any such differences, PPPs would be extrapolated from 2005 using detailed price data at the level of the 155 basic headings. However, as economies do not have consistent time series price indices at this very detailed level, extrapolation for nonbenchmark or in-between ICP benchmark years is generally based on the deflator for GDP only. At best, it would be based on using deflators for a handful of major components of GDP. The process involves the calculation of the change in the ratio between the GDP deflator for each economy with that of the numeraire economy (say, Hong Kong, China or the US) for each year with 2005 being the benchmark year. The percentage change in the ratio of a country's GDP deflator to Hong Kong, China's GDP deflator for each year is used to extrapolate the benchmark 2005 PPPs for each economy (it can also be used for back casting to calculate PPPs for years prior to 2005). The PPPs estimated for each year using this procedure are divided into the corresponding year's value of GDP for each economy to produce a PPP-based GDP volume (or "real expenditure").
While this method will generally provide useful indicators of what the benchmark PPPs would be had they been calculated for each year from 2005, the PPPs estimated using this process will differ from those obtained from a benchmark ICP. In practice, the accumulated inconsistencies between ICP benchmarks extrapolated using this procedure could reach significant levels in several years even for economies with similar structures and at similar stages of economic development. Apart from the theoretical incomparability, many other practical sources of differences arise. These include the following:
(i) Methods of elementary aggregation. In the ICP, the first level of aggregation corresponds to the PPPs at the basic heading level and are estimated using the country product dummy (CPD) method. However, the CPIs at the commodity or class levels are estimated using methods such as that of Dutot, Carli, and Jevons, which are entirely different in principle from the single-period CPD approach. Hence, merely applying the trend and ratios from the CPI-aggregated results to the basic heading PPPs potentially creates significant inconsistencies.
(ii) Base years and linking of time series data. Economies have different base years for expenditure weights and have different ways of linking their time series. Hence, estimates derived from these varying bases and linking procedures, when used in extrapolating benchmarks PPPs, could potentially result in overestimation or underestimation of PPPs for a given country depending on how close their base year is with the base country and/or with the benchmark year.
(iii) Weighting patterns. The weighting patterns for the deflators in the national accounts differ from those underlying the PPP benchmarks.
(iv) Quality adjustment methods. The prices underlying the national accounts deflators are adjusted to remove changes in quality over time, but the procedures for doing so differ between economies. Hedonics, widely considered the most common technique for direct quality adjustment, are used by some countries to adjust price indices for quality changes in electronics, computers, and cars, while some others just "borrow" the indices for such products from countries that compute them such as the US. Some countries do not do any quality adjustment. Hence, the magnitude of quality adjustments varies among countries. It is estimated that the US CPI, when measured using the pre-1998 methodology, could be 1.3% higher today due to the effects of various adjustments (for a thorough discussion see Johnson 2006) .
(v)
Rate of change in economic structures. A basic assumption underlying the extrapolation process is that the structures of the economies involved change at the same rate. This, however, does not happen in practice.
The rate of change of economic structures depends largely on the level of development of respective economies.
(vi) Adoption of System of National Accounts. Some countries are still using the 1968 System of National Accounts (SNA); some base their national accounts on the 1993 SNA; still others base their estimates on partial adoption of the 1993 SNA. The impact from this source, however, will arise more from the different levels of GDP recorded rather than from significant differences in the GDP deflators used to extrapolate the PPPs.
(vii) Terms of trade effect. The change in goods and services available in a national economy brought about by the shifting of external price relationships is referred to as the terms of trade effects. In principle, the method to overcome the inconsistency caused by the terms of trade effect would be to take the ratio of GDP (in current prices) to real gross domestic income (RGDI) as the price extrapolator for each year because RGDI takes account of the terms of trade effect. 3 RGDI measures the purchasing power of the total incomes generated by domestic production (including the impact on those incomes of changes in the terms of trade) and is equal to the volume of GDP plus the trading gain (or less the trading loss) resulting from changes in the terms of trade. The data required to calculate RGDI are GDP, exports of goods and services, and imports of goods and services (all expressed in both current price values and volumes), which are all readily available in most economies, therefore a consistent adjustment could be calculated for all economies. However, not all economies calculate RGDI, and those that do often use alternative methods, giving rise to inconsistencies between their estimates.
A good overview of some inconsistencies between ICP benchmarks and extrapolated GDP figures can be found in Varjonen (2002) . Varjonen reports inconsistencies arising between benchmark and extrapolated PPPs to range from minus 13.6% for Turkey to plus 11.7% for Greece during the 1990-1999 period (see Varjonen 2002 , Table 2 ). Another paper that focuses on the differences between benchmark and extrapolated PPPs is by Dalgaard and Sørensen (2000) . The authors highlight some large discrepancies between the benchmark and extrapolated series for some countries but note that revisions to national accounts data after the benchmark PPPs were calculated are at least partly responsible for their magnitude.
Related developments in the Asia and Pacific region since the completion of the 2005 round have been directed at examining the feasibility of achieving a closer integration of CPI and ICP activities to enable PPPs to be extrapolated at a more detailed level than total GDP, with the goal of minimizing the extent of such discrepancies. Ward et al. (2008) propose some ways to address the gap in between ICP benchmark years.
Despite the above limitations, some useful results can be obtained by extrapolation, provided that the years extrapolated are not too removed from the base year (i.e., 2005 currently). It is in this context that the 2009 PPP Update attempts to provide a more firmly based set of PPPs than could be obtained using the simple, broad-level extrapolation procedures that would address and/or avoid the limitations described above.
IV. Scope and Coverage of Price Survey
The composition of the price series in the ICP differs from that in an economy's CPI because the key requirement in producing PPPs is for the products priced to be representative and comparable between economies (spatial comparison), while in the CPI, the main requirement is for each product priced to be of consistent quality over time, as it aims to capture national price movements of products to reflect temporal or time series changes within the economy. Therefore, products priced in economies' CPIs provide limited coverage of the products whose prices are required for the 2009 PPP Update, which entailed price collection specifically for the 2009 PPP Update.
A. 
Periodicity and Geographic Coverage

B. Item Coverage
In establishing the core list for household and equipment, the World Bank developed an MS Excel-based prototype that automatically selects the optimum combination of products for each basic heading using the combinatorial approach explained in Section V-A1 of this paper. The prototype was enhanced by ADB to suit the specific requirement of the Asia and Pacific region for the 2009 PPP Update, and eventually used to determine the core product lists for household, and for machinery and equipment. The item coverage for each sector is described as follows: 
V. Methodology for the 2009 PPP Updates
Since the 2009 PPP Update is based on a subset of prices and price collection is limited to only capital cities, several steps are involved to ensure the reliability of the 2009 PPPs.
The succeeding sections describe the methods for (i) building the core product lists for household and machinery and equipment, (ii) adjusting from core to full list, (iii) adjusting the capital city prices and/or basic heading PPPs to the national level, (iv) calculating PPPs for construction using core elementary components, and (v) the aggregation methods.
A. Building the Core Product Lists
The process adopted in the 2009 PPP Update is designed to minimize the amount of data collection and, therefore, involves pricing a subset of the products included in the 2005 product lists. The full product list for the 2005 ICP Asia-Pacific consisted of 656 goods and services for household consumption expenditure, 34 basic inputs and complex items for construction, and 262 comparable products for gross fixed capital formation on machinery and equipment. In order to achieve the low-cost objective, core or reduced lists consisting of 269 household consumption goods and services, 11 basic inputs for construction, and 61 products for gross fixed capital formation on machinery and equipment were identified for the 2009 PPP Update.
In deriving the reduced list (about 40% of the total items from the full list), an important consideration in identifying the products for inclusion in the reduced lists was that those chosen should be optimal, in the sense that each item within each basic heading delivers the minimum deviations from the full list for the whole group of economies. In practice, it meant that, for household final consumption expenditure, each economy would need to collect prices for between 165-245 products only (the 2009 product lists were based on a subset of those products actually included in the full 2005 list). A similar process was followed in identifying the reduced product lists for machinery and equipment, and a slightly different approach was used for gross fixed capital formation on construction (see Section D). 
The Combinatorial Approach
To demonstrate the approach for selecting the core lists, rice was chosen because it is one of the basic headings with the largest number of products in the 2005 ICP AsiaPacific. From Table 1 we can see that rice has 19 individual products, and the price matrix is fairly sparse with only four products having 10 or more economies pricing them.
The goal was to select about 30% of the total number of products for each basic heading to derive the core list, which meant that six products would represent the rice basic heading. Table 1 also shows the coefficients of variation (CVs) of the CPD residuals by economy and by product in the rice basic heading, which indicate how coherent the prices are across economies and products with CPD residuals (CVs) less than 20%. Products to be included in the core list could be selected based on a similarity measure, for example, CV by product from Table 1 4 whereby products with lower CVs will be included in the core list. However, selecting individual products in this way may present some bias and would not allow for the effects of within-core group correlation, when individual products may contribute more if they were considered in a group. Hence, a combinatorial process was used whereby all possible permutations were computed, even though evaluating all possible permutations would be very intensive computationally. The number of combinations (k) from a set of size n would be given by the following formula:
The use of combinatorial approach is exhaustive such that, in the case of rice, a total of 27,132 combinations were simulated to derive the best combination that would include a core list of six products (30%) out of 19 products from the full list. The approach singled out products S={10, 12, 13, 17, 18, 19} as being the best set for the 2009 PPP Update with a standard deviation for S being 8.1% from a total of 48 quotes only. Table 2 shows the products priced under rice by economy. 5 It is interesting to note that even though 12 economies priced Product 2 (White rice #3) as shown in Table 1 , it was not a part of the selection. Its omission reflects the randomness of the selection process, which can be considered unbiased and depended purely on the contribution of the product to the rice basic heading PPP rather than on the number of economies pricing that product. The ratio of the core list PPPs to the full list basic heading PPP, by economy at the household final consumption expenditure level, is shown in Table 3 below. The indicative number of household goods and services from which prices would be collected by basic heading and by economy are presented in Table 4 . HKG   INO  IND CAM  LAO  SRI MLD MON MAL  NEP  PAK  PHI  SIN THA  TAP  VIE   2  2  2  4  1  3  1  2  2  2  1  3  2  2  3  2  3  3  2  2  2  3  3  3  3  3  3  3  3  3  2  3  2  2  2  1  2  2  2  2  2  2  2  2  2  2  2  2  3  2  3  3  3  3  2  3  3  2  3  3  2  3  3  3  3  3  2  3  3  3  2  3  3  3  3  3  3  3  3  3  1  3  1  2  2  2  0  2  2  1  3  2  1  2  1  3  2  2  2  2  2  2  0  2  2  1  0  2  2  2  2  2  2  3  3  0  0  1  0  3  3  3  3  1  1  0  3  0  3  3  1  2  1  2  1  2  2  1  3  3  2  2  2  3  2  4  2  3  2  2  1  3  3  0  2  2  2  2  2  3  5  6  6  4  2  5  2  0  6  1  6  5  2  4  5  5  2  3  3  3  1  3  2  2  3  3  3  3  3  3  3  3  1  1  2  1  1  2  1  2  1  2  2  1  1  1  1  1  3  3  3  2  2  1  2  2  3  3  3  3  3  3  3  3  2  2  1  2  2  1  1  2  2  2  2  2  2  2  2  2  2  2  1  1  1  2  1  2  2  1  2  2  1  2  2  2  2  2  1  2  1  2  2  2  2  1  2  2  2  2  2  2  2  3  3  2  1  2  3  3  3  2  3  2  3  3  3  2  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3   2  2  2  1  1  2  2  2  2  2   2  2  2  2  2  2   3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  2  2  2  2  2  2  2  1  2  2  2  2  2  2  2  2   3  4  3  2  1  4  2  4  4  2   4  4  4  4  4  4   2  2  1  2  2  2  2  1  2  1  2  2  2  2  2  2  2  2  2  2  1  2  2  2  2  2  2  2  2  2  2  2  3  3  2  2  1  2  3  2  3  2  3  2  2  3  3  3  2  2  3  2  2  3  3  3  3  3  3  2  3  3  2  3  2  1  1  1  1  2  2  2  2  1  2  2  2  2  2  2  1  2  2  2  2  2  2  2  2  2  2  2  2  2  1  2  1  2  1  2  2  2  0  2  1  2  0  2  1  2  1  2  2  2  1  2  1  2  0  1  1  1  0  3  1  2  3  3  2  2  1  2  2  2  0  2  1  0  0  2  2  2  2  2  2  2  2  2  2  2  1  2  2  2  1  2  2  2  2  2   3  3  2  3  3  3  2  3  3  3   3  2  2  3  3  3   17  17  16  14  8  15  11  17  17  16  17  15  15  15  17  15  2  2  2  2  1  2  0  1  2  2  2  2  2  2  2  2  2  2  2  2  2  2  1  2  2  2  2  2  2  2  2  2  2  2  2  2  1  2  0  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  1  2  2  1 1 1  1  2  1  1  2  3  2  1  2  1  2  1  2  3  2  1  1  0  3  3  5  4  4  4  5  3  5  5  5  5  5  4  5  4  5  2  2  3  2  2  0  1  3  3  2  3  2  1  2  2  3  2  1  2  2  2  1  2  1  2  2  2  2  2  2  2  2  3  3  4  3  4  4  4  3  4  3  4  4  1  4  3  4  3  3  3  3  3  3  2  3  3  3  3  3  3  3  3  3  2  3  3  3  3  3  2  2  3  3  3  3  3  3  3  3  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2 continued. 3  3  3  3  2  3  3  3   3  3  2  3  3  3   3  3  3  3  3  3  3  3  3  3  3  3  2  3  3  3   1  2  2  2  2  1  2  2  2  2   2  2  1  2  1  2   2  2  2  1  2  2  0  2  2  1  2  2  1  2  2  2  3  3  3  2  2  2  3  2  3  2  3  3  3  3  3  3  3  0  3  2  2  3  2  3  3  1  3  3  3  3  3  3  1  0  1  0  0  1  0  1  1  1  1  1  1  1  1  0  3  3  3  3  2  2  1  3  3  1  2  3  3  3  3  3  2  2  2  2  1  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  1  1  1  0  0  1  0  0  1  0  1  1  1  1  1  1  6  6  6  6  2  6  4  6  6  6  6  6  5  6  5  6  4  5  5  4  4  5  2  5  5  5  5  4  3  4  3  4  2  3  3  3  3  2  1  3  3  3  3  3  2  1 5  5  5  5  5  5  2  2  2  2  2  2  2  2  2  2  1  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2 The 30% ratio was estimated as the trade-off point between the returns starting to diminish as the number of products in the core list increases. As an illustration, Figure 1 shows the behavior of the standard deviation of the basic heading PPP estimates (based on an analysis using the CPD method) depending on the number of items in the core list using the rice basic heading as an example. It shows that for rice with 19 products, there is diminishing returns after about 30% of products are included in the core list. Please note that selecting 1-3 products does not produce an outcome with the same number of countries as the original 19 product basic heading so those selections are not shown in the graph. This further implies that the required binary matching and CPD transitivity only occurs after selecting a combination of at least four rice products, albeit the deviation is relatively high at about 11% when only four products are included. While the starting point for the core list is to obtain 30% of the total products for each basic heading (BH) in the 2005 ICP, the process did not produce a consistent proportion across all basic headings. Apart from the 30% criterion, the core products within each basic heading should produce a deviation of less than 15% between the normalized basic heading parities based on the reduced (i.e., 2009 PPP Update) list and the normalized basic heading parities based on the full (2005) list. The outcome was that it proved necessary to include more than 30% or all products for some basic headings in which only a few products were specified in 2005.The number of core products per economy and per basic heading is shown in Table 4 . Seventy-two of the 90 household basic headings have core products that account for more than 30% of the 2005 full list, while 17 basic headings with one, two, or three products had a 100% coverage. All six educational products were also included, as this basic heading has a relatively high weight and also exhibited a higher degree of variability compared to other basic headings of similar size. Hence, the final list turned out to be about 40% of the 2005 ICP list, incorporating 269 products. As a result, between 165 products (Bhutan) and 245 products (Indonesia and Malaysia) are priced by countries in 2009.
The overall precision for household final consumption expenditure is estimated to have a CV of 1.6%, with most countries being less than 1% but a handful being between 3% and 4%. The important point to note is that these variations are within the range of error normally associated with the ICP. The precision for each category (basic headings aggregated to higher level) by country is presented in Table 5 . For instance, the overall precision for GDP is 1.4%, while that for household final consumption expenditure is 1.6% (measured as the CV).
Countries exhibiting high deviations for household final consumption expenditure include Cambodia (-3.3%) and Pakistan (+3.3%) while most countries are within 1% boundaries. Again, those deviations quoted are for unadjusted parities. Once they are adjusted using the coefficients (adjustment factor) for each basic heading, the deviations become zero for all countries. The unadjusted deviations are here to show what the overall results would be like if the only product list available were the core product list, and the 2005 results were not available as a benchmark. As can be seen, the overall precision would still be acceptable, given that the precision of the ICP exercise is generally considered to be around ±5%.
B. Adjusting from the Core to the Full List
In order to obtain a meaningful comparison with the 2005 results, coefficients (or adjustment factors) at the basic heading levels were calculated for the 2009 PPP Update. These will then be used to adjust the core list PPPs so they are consistent with the full list PPPs for each basic heading. In this sense, the 2009 PPP Update would be using the maximum available information from the 2005 ICP. Table 5 also shows the estimated CVs and the corresponding adjustment ratios from the core to the full list at the category level. This table basically indicates the relationship between the core and full lists for household. The same core to full adjustment will be implemented for the machinery and equipment basic heading in lieu of the unavailability of sufficient information that will satisfy PPP adjustments using real exchange rates adjusted for taxes, subsidies, and transportation/installation costs. Note that no adjustment is necessary (or the adjustment factor is equal to one) for balance of exports and imports; and changes in inventories and net acquisitions of valuables since it uses a reference PPP that is equivalent to the 2009 average exchange rate of the local currency versus the numeraire currency. 
Grouping Countries
To minimize the costs incurred by economies participating in the 2009 PPP Update, prices would be collected in most economies in the capital cities only. As a result, the prices collected have to be adjusted to the national level to ensure the greatest possible consistency with those from the 2005 ICP. For this process, the 21 participating economies were grouped into three clusters:
Group 1 are the geographically large and diverse economies where special subnational studies are explored and where sufficient information are found to be available for estimating adjustment factors from the CPI, which is further described in the ensuing section. It consists of the People's Republic of China; India; Indonesia; Malaysia; Philippines; Thailand; Viet Nam.
Group 2 consists of economies whose current statistical infrastructure and/or capacity do not support the method suggested for Group 1. Hence, adjustments will be based on the 2005 ICP relationship of the capital city to national prices. Nine economies belong to this group: Bangladesh; Bhutan; Cambodia; the Fiji Islands; the Lao People's Democratic Republic; Mongolia; Nepal; Pakistan; and Sri Lanka.
Group 3 are the geographically small and homogenous economies where no adjustments are needed. Brunei Darussalam; Hong Kong, China; the Maldives; Singapore; Taipei,China were identified under this group.
Price Adjustment Process
Price data collected for the 2009 PPP Update for household will be adjusted to the national level for the 16 economies included in Groups 1 and 2 because the prices for the core products were priced only in the capital city in each economy. On the other hand, with the exception of Brunei Darussalam and the Maldives, the economies in Group 3 are basically "city-states" and so the capital city and the total economy are one and the same. This implies that adjustment from capital to national is not necessary for Group 3 economies. It would be necessary to adjust the prices collected in the capital city for the 2009 PPP Update to national average prices either at the product, basic heading, or group level, depending on available information. Evidence has shown that the price levels in major cities are not the same as those in the rest of an economy, even if the changes in prices in the capital city are highly correlated with those in other parts of the economy. To further complicate the issue, the relationship between capital city prices and those in other parts of the economy vary depending on the basic heading being considered. For example, rents and locally produced food products tend to be lower outside the capital city but fuel and processed food prices are often higher. The implication is that calculating national average prices cannot be based on a common adjustment across all basic headings. Adjustments could be done from either: data mining from the national 2009 CPI, or based on the price data submitted for the 2005 ICP.
The national CPI database provides a potential data source that can assist in calculating the adjustments to the capital city prices collected for the 2009 PPP Update to bring them to the national annual average prices required for the ICP. The CPI systems in the countries in Group 1 and Group 2 are expected to include a sufficiently large number of products, covering all geographic locations in the country that would make it possible to use the relationships between capital city prices and those collected in the other (noncapital city) locations to adjust the capital city prices to annual national average prices. The critical elements in this process were:
(i) Determining whether each economy's CPI had common specifications across regions within the economy (or, if they vary, to what extent do they do so), for 2009; and
(ii) Evaluating the extent of overlap in product specifications between the regions in each economy (at the minimum between capital city and national) so that the CPD method could be used to estimate PPPs either at the commodity, basic heading, or major group level. Identical products between regions in the economy will be determined and will form the basis for calculating the PPPs in the capital city and at the national level.
For those economies that have a sufficient overlap in CPI product specifications between the capital city and other locations, the following procedures are adopted.
(i) Establish product overlap in the CPI database.
(ii) Classify products into corresponding class, basic heading, or commodity level, or at that level where binaries can be established across regions, states, or between the capital city and national level.
(iii) Calculate corresponding first-level unweighted PPPs.
(iv) Apply the same CPI weights of major aggregates (class or major group level) by region, state, or capital city, and the total for the national level, and compute the higher-level (usually major CPI groups) weighted PPPs by region, state, capital city, and national level.
(v) From the estimates in item (iv), calculate the PPP ratios at the capital city and national levels.
(vi) Apply the ratios derived based on item (v) to the corresponding 2009 capital city average prices at product, class, or group level.
To illustrate the procedures described above, assume an adjustment has to be made on the price of Product A collected in the 2009 PPP Update. Also, assume that exactly the same Product A is found in the CPI. If the national average price in the CPI for Product A is 45 currency units in 2009, and the average price for Product A in the capital city was 50 currency units, then the capital city average price for Product A collected from the 2009 PPP Update would be multiplied by 0.90 (i.e., 45/50) to adjust it to the national average price level. The assumption underlying this process is that the price relativities between the capital city and other regions in the economy in the CPI reflect the prices that would have been collected in the ICP if a price collection had included all the noncapital city locations that were surveyed in the 2005 ICP. If the CPI data only allows for group or class level ratios to be established, then the adjustment factor (or ratios) would be applied to the corresponding 2009 group or class level PPP for the capital city. The main advantage of this approach is that any changes in the price structure within an economy between 2005 and 2009 are taken into account rather than assuming that the 2005 relationships between the capital city and national price levels still hold. This could be particularly important for products that are subject to large price variations over time and between regions, such as many food products and fuels.
A simplified process would be adopted for those economies in which the CPI data are not available at a sufficiently detailed level for locations outside the capital city to enable the more detailed procedure (described above) to be used. It involves calculating the relationship between the average price in 2005 for each 2009 PPP Update product in the capital city, comparing it with the national average price used in the 2005 ICP, and then adjusting the 2009 price for that product in the capital city using this ratio. In this case, adjustments would be made at the product level (and not the group or class level) since ICP product specifications are uniform across a country (unlike in the CPI). An example would be a product having a national average price of 68 currency units in the 2005 ICP, while the average price for that product in the capital city was 80 currency units. In this case, the 2009 price for the capital city would be multiplied by 0.85 (i.e., 68/80) to adjust it to a national average price to be used in the 2009 PPP Update. This procedure would likely be used for economies with the exception of Group 3. In cases where a product selected for pricing in the capital city for the 2009 PPP Update was not priced in the capital city in 2005, an imputation using price from outside the capital city would be made prior to establishing the ratios. The limitation of using the 2005 relationships between the prices from the capital city and the national average prices for the economy as a whole to adjust the prices collected for the 2009 PPP Update assumes that these relationships have not changed between 2005 and 2009.
D. Calculating PPP for Construction
The 2009 Each construction basic heading is determined by a combination of materials, rents of equipment, and labor cost factors. Using regression in logs, the process can be expressed as follows:
where C k and P k are respectively the regression coefficients and component PPPs for construction BHj; k is the component (material, equipment, and labor); and materials, labor and equipment cost factors are determined by a combination of the respective individual elementary components via the CPD procedure (regression) for each construction basic heading:
where D c (c=1,2,…,C) and D n * are, respectively, country and commodity dummy variables. PPPs for each of the three basic heading in construction, namely, civil engineering works, residential, and nonresidential buildings, derived using this shortcut method are estimated for 2005, as well as the adjustment coefficients to go from 10 elementary components to the actual 2005 construction PPPs. Those coefficient factors will be used to adjust the construction PPPs based on 10 basic inputs in 2009. The fit of the model, that is, the relationship between the 2005 actual price level indices (PLI) for construction versus the PLI derived from using the shortcut method (without the adjustment), is shown in Figure  2 . Note that the adjustment would place individual estimates on the regression line. One can think of the adjustment as a correction due to variations across nations in tax policies, various administrative fees, and other expenses. In this sense, the adjustment parallels that in household consumption categories. 
E.
Aggregation Methods
As is the case with price indices in general, each index formula (or method) has a number of advantages and disadvantages, so selecting one method rather than another is at least partly based on the requirements of the analysis being undertaken.
Several alternative methods are available to estimate PPPs at the basic heading level (elementary aggregation) and to aggregate to levels above the basic heading (higherlevel aggregations). The two most commonly used methods to calculate PPPs at the basic heading level are the CPD method in two versions, CPD and CPRD (with consideration on representative products); and some versions of the Eltetö-Köves-Szulc (EKS 6 ) method (more specifically the Jevons method, as it is using geometric means of price ratios). Above the basic heading, there is even more variety of methods, as various families of indices, both additive and nonadditive, can be used at that level. In the last couple of rounds of the ICP, one non-additive (EKS) and two additive methods, Geary-Khamis (GK) and Iklé-Dikhanov-Balk (IDB), were used for different stages of aggregation, all of which are described below.
The Country-Product-Dummy (CPD) Method
The CPD method is a generalized multilateral method that uses regression techniques to obtain transitive PPPs for each basic heading. The data for a given basic heading consist of all the prices available for the various product specifications for the entire collection of countries in the region. It treats the calculation of PPPs as a matter of statistical inference, an estimation problem, rather than an index number problem. 7 The underlying hypothesis is that, apart from random disturbance, the PPPs for individual products within a basic heading are closely correlated between any given pair of countries. In other words, it is assumed that the pattern of relative prices of the different products within a given basic heading is the same in all countries. It follows from here that each country has its own overall price level for the basic heading, which fixes the levels of absolute prices of the products in the basic heading for the country. Those are valid assumptions as basic headings are normally defined as groups of similar products. By treating the prices observed in the countries for the basic heading as random samples, the PPPs between each pair of countries and the common pattern of relative prices can be estimated using classical least-square methods.
In the 2005 ICP, the starting point of the CPD approach was a matrix of prices (in national currencies) for products priced within each country in the region concerned. There were gaps in the matrix because it was not possible (and neither necessary nor generally desirable) for all countries to price every product in the list. The underlying model is multiplicative (but additive in logarithms). It assumes that prices vary by product within countries at the same rate across all countries, and that prices vary between countries at the same rate across all products. In practice, one country has to be chosen as a base, and all other product/country combinations are measured in terms of their variation from this base. An error term (also multiplicative in this case) is required to handle differences in the observed country/product prices from those generated by the model. The starting point is a multiplicative CPD model, which can be illustrated by a general example. Let us assume that there are m countries and that their product list contains n products. Then, for each product in each country, the observed price is p ij for j = 1, 2, ..., m and for i = 1, 2, ..., n. Note that the prices p ij are expressed in each country's national currencies. The multiplicative CPD model is expressed as
where p ij is the price of product i in country j and n ij is the error term.
The CPD model is converted from a multiplicative one to an additive one by expressing the terms in the model as logarithms:
The observed price data are expressed in national currencies. Dummy variables with values of 1 or 0 are used to represent each country (j) and product (i). The regression coefficients are estimated by ordinary least squares. It is necessary to specify a base country and base product for the model, so if the base country is country 1 and the base product is product 1, then a 1 = b 1 = 1, and it follows that ln a 1 = ln b 1 = 0. Any other country can be made the base country simply by dividing every country's PPP by the new base country's PPP.
Differences between observed prices and the modelled prices provide an indication of possible problems with the prices provided by a country. Large differences indicate that prices for the same product vary significantly between countries or that the product is either misspecified or not representative of the economy. The distribution of these differences provides the underlying basis for the Dikhanov table 10 as an editing tool. The distributions can be graphed to provide a simple means of identifying potential problem prices for a product across countries or for a set of products within a country.
Two of the major advantages of the CPD method include the estimation of sampling errors for the PPPs and the calculation of pattern of residuals that can be used to indicate potential problems with the consistency (or inconsistency) of prices collected by an economy for a particular basic heading.
The EKS Method
The EKS formula is a means of aggregating basic heading PPPs to broader levels, such as total household final consumption expenditure, up to and including GDP itself. It was first used to produce transitive PPPs from a set of nontransitive bilateral parities that were obtained as simple geometric averages from individual price ratios for a pair of countries. 11 The EKS method differs from the CPD method in several important respects. First, it is based on a binary approach rather than a multilateral one. The binary PPPs of all pairs of countries do not automatically produce transitive estimates, and hence, an extra step is required to convert the binary comparisons into multilateral, transitive ones. Transitivity is the property whereby the direct PPP between any two countries yields the same result as an indirect comparison via a third country. For example, if there are three countries A, B, and C, transitivity means that the same relationship between A and B will be observed no matter whether it is calculated by directly comparing A and B or whether they are each compared via C, i.e., PPP A/B = PPP A/C /PPP B/C . The EKS method treats participating countries as a set of independent units, each with an equal weight. The binary PPPs are made transitive by a procedure that minimizes the differences between them and the multilateral PPPs it produces. For each pair of countries, the EKS method provides PPPs that are similar to the PPPs that would be obtained if each pair of countries had been compared separately. The EKS formula is used to produce transitive PPPs from a set of bilateral PPPs.
In the first stage of the EKS method, PPPs are derived for each broad aggregate (e.g., household final consumption expenditure) above the basic heading level for each pair of economies in a region, using one as the base economy followed by the same calculation using the other as the base economy. The PPP for each of the expenditure aggregate is calculated as the geometric mean of the two PPPs resulting from this process.
The eventual outcome is a matrix of PPPs for each pair of economies, for each aggregate for which PPPs are required, up to the level of GDP. Each matrix consists of nontransitive PPPs for each aggregate, which are then made transitive by applying the EKS formula. If three economies (A, B, and C) are involved, then the transitive PPP for economies A and B for a given aggregate is:
11 The EKS method can be used both at the basic heading and above. At the basic heading level it becomes the Jevons index. 
In general cases, for n economies, the EKS PPP is expressed as:
The EKS formula above produces transitive PPPs that are as close as possible to the nontransitive PPPs originally calculated in the binary comparisons. For the EKS formula to work, it is necessary for PPPs to be available for all economies for each basic heading.
If the PPP for any basic heading is missing (e.g., because of data collection problems or data consistency issues), then a PPP has to be imputed either by using the PPP of a similar basic heading or from a broader (but related) aggregate.
The aggregation process is identical for each level of aggregation in the national accounts. For example, all 155 basic headings have to be combined to obtain a PPP for GDP, while the 29 basic headings that make up food and nonalcoholic beverages within household final consumption expenditure would be combined using a similar process to calculate a PPP for food and nonalcoholic beverages. The transitive PPPs are used as deflators to convert aggregates expressed in national currency into real expenditures expressed in a common currency in a similar way that price indices are used as deflators in the time series national accounts.
At the basic heading level, a variation on the EKS method, which allows for different weights to be applied to product prices depending on whether they are classified as "representative" or "nonrepresentative", is referred to as the EKS* method. The EKS* method was not used in the 2005 ICP Asia-Pacific because of the difficulties involved in the economies' ability to distinguish between representative and nonrepresentative products consistently across the region. The CPD was used instead.
One of the characteristics of the EKS method is that the real expenditures obtained using the EKS-based PPPs are not additive, which means the real expenditures for the final expenditure components of GDP will not add to that for GDP (similar to the nonadditivity issue associated with calculating chain volumes in time series national accounts). As a result, the EKS-based PPPs have to be calculated separately for each expenditure aggregate because it is not possible to obtain volumes for any aggregate directly by summing the volumes for more detailed aggregates. On the other hand, the EKS method has the major advantage of producing unbiased estimates, which is considered to outweigh the drawback of nonadditivity in the real expenditures. Some of the methods that produce additive real expenditures (e.g., the Geary-Khamis [GK] method) have the shortcoming that the results are biased, particularly when countries at different stages of economic development are being compared. The Ikle-Dikhanov-Balk (IDB) index results, on the other hand, come close to the EKS and are additive.
The Geary-Khamis Method
The GK method is an average-price method to compute PPPs and real final expenditures above the basic heading. It entails valuing a matrix of quantities using a vector of international prices. The vector is obtained by averaging national prices across participating countries after they have been converted to a common currency with PPPs and weighted by quantities. The PPPs are obtained by averaging within participating countries the ratios of national and international prices weighted by expenditure. The international prices and the PPPs are defined by a system of interrelated linear equations that require solving simultaneously. An advantage of the GK method is that it produces PPPs that are transitive and real final expenditures that are additive. It has a number of disadvantages. One is that a change in the composition of the group can change significantly the international prices, as well as the relationships between countries. Another is that the international price structure is biased toward large countries.
The traditional presentation for the GK system (in terms of international prices p and PPP) can be written as follows: , and p and q are prices and quantities.
In matrix form:
Thus, finding international prices and PPPs would involve solving one of the combined 
The Iklé-Dikhanov-Balk Method
The IDB method is one of the average-price methods for computing PPPs and real final expenditures above the basic heading level. Hence, it entails valuing a matrix of quantities using a vector of international prices that is also obtained by averaging national prices across participating countries after they have been converted to a common currency with PPPs. The IDB weighting scheme is based on real expenditure structures. The PPPs are obtained by averaging within participating countries the ratios of national and international prices weighted by expenditure. The international prices and the PPPs are defined by a system of interrelated linear equations that have to be solved simultaneously. The IDB method produces PPPs that are transitive and real final expenditures that are additive. However, the IDB method is less biased than the GK method, and in the real world comparisons it was found to produce results similar to the EKS (see Deaton 2009, 17-8) . 
Choice of Method
Each of the method has its strengths and weaknesses among, which include:
a. The outcomes from the CPD/CPRD method (which produces transitive PPPs) are neutral to size of countries. A major advantage of the CPD method is that it is a "statistical" method, implying that sampling errors can be calculated directly, and the outputs include a set of "expected" prices that enable comparison with the observed prices, thereby highlighting potential errors. Thus, the CPD/CPRD serves also as a powerful diagnostics tool, being at the core of main diagnostics methods used in the ICP procedures.
(ii) Above Basic Heading Aggregation a. The GK and IDB methods are transitive and additive but they are also biased to different degrees. In the GK case, the international price structure is dominated by the larger countries in the comparison (also called the Gerschenkron effect). For example, in the Asia and Pacific region, the resulting GK international price structure would be dominated by the price structures of the PRC and India, which accounted for almost two thirds of the region's GDP. On the other hand, in the IDB case, the international price structure would be more neutral, as it gives each country equal weight, and, as a result, the IDB PPPs is usually close to the EKS PPPs in the real world comparison (see Deaton 2009, 17-8) .
b. The EKS method is transitive and unbiased and gives each country equal weight in the aggregation. However, as the real expenditures obtained from the EKSbased PPPs are nonadditive, it is less suitable for analyses of output structures.
In the 2005 ICP round, the Asia and Pacific region used the CPD method to obtain basic heading PPPs and the EKS to aggregate above the basic heading level in lieu of their "neutrality and unbiasedness" to prices of large economies, which is not the case for the other methods. For consistency with the 2005 aggregation, the same methods are used in estimating PPPs for the 2009 PPP Update.
VI. Limitations and Possible Constraints
The products identified for pricing in 2005 consisted of a sample of the different types of goods and services that were available at that time and were considered to be both representative of expenditures in economies in the Asia and Pacific region (or at least within groups of these economies), and to be comparable among them. The starting point for the 2009 PPP Update is this product list, but one of the processes necessary in the ICP is to update the product lists used in the previous round. A small proportion of the products included in the lists for one ICP round have to be changed during the course of implementing the 2009 PPP Update. The extent of change varies between different product groups. For example, the specifications of many staple foodstuffs will not change significantly between ICP rounds. On the other hand, the specifications for electronic products are unlikely to remain the same from one ICP round to the next, given that the rapid rate of technological change affecting these types of products renders them obsolescent; in many cases, within a year or two.
Some products may no longer be available in the market (e.g., mercury thermometers, 21-inch television sets), and some may still be available but no longer sold in large quantities because they are based on outmoded technology (e.g., radio cassettes). Therefore, new replacements products need to be identified for inclusion in the update list (e.g., compact discs in place of radio cassettes; digital thermometer in place of mercury thermometer) and it may also be necessary to update the specifications for those products that still exist but whose characteristics have changed since the previous round (e.g., refrigerators, television sets, motor vehicles). A simplified process was used in identifying products to be priced for the 2009 PPP Update, although the starting point was still the 2005 ICP Asia-Pacific product list. Any products that were no longer relevant were removed from the list of potential products to be priced. As was the case in the 2005 round, the number of products included in the product lists varied significantly from one basic heading to another, based largely on the size of each basic heading and the diversity of products it covered. In a number of cases, existing products were retained but their specifications were updated to bring them into line with changes in their characteristics since they had been specified for the 2005 round. Care was taken to ensure that all economies were provided with the best possible opportunity to price at least one product in each basic heading, which is a minimum requirement for the ICP.
The 2005 product list covered all geographic areas of the participating economies. In the 2009 PPP Update, prices are collected only in the capital city in each economy to minimize the costs incurred. However, if a specified product is not available in the capital city, then for these cases it would be necessary to collect prices in the vicinity of the capital city or in a neighboring city close to the capital city. Only a limited number of such cases are anticipated as it is more likely that capital cities would carry more varieties of products than markets outside the capital city.
VII. Conclusions
The paper discussed a cost-effective way of estimating PPPs during interbenchmark years as a possible alternative to extrapolations. It has suggested using a core product list for pricing and to be applied in capital cities only. It has also addressed using CPI data to adjust capital city prices to national prices. These are innovations introduced as a variant to the conventional method of extrapolating PPP based on GDP growth rates for in-between benchmark years.
The 2009 PPP Update would provide a number of benefits to the economies involved. Apart from building up the infrastructure for the 2011 ICP round, it also enables statistical capacity building in both prices and national accounts. For economies with sufficiently detailed and codified data in their CPI data set, it is possible to use the CPI price observations and CPI weights to obtain subnational PPPs for household final consumption expenditure, which can be used to adjust capital city prices to the national level. This paper briefly set out the steps and processes involved in the 2009 PPP Update calculation. Reliable and updated PPPs are important in analyzing the extent to which progress is being made in meeting the poverty-related MDGs, and subnational PPPs will be useful for those interested in assessing subnational differences in poverty. About the Asian Development Bank ADB's vision is an Asia and Pacific region free of poverty. Its mission is to help its developing member countries substantially reduce poverty and improve the quality of life of their people. Despite the region's many successes, it remains home to two-thirds of the world's poor: 1.8 billion people who live on less than $2 a day, with 903 million struggling on less than $1.25 a day. ADB is committed to reducing poverty through inclusive economic growth, environmentally sustainable growth, and regional integration. Based in Manila, ADB is owned by 67 members, including 48 from the region. Its main instruments for helping its developing member countries are policy dialogue, loans, equity investments, guarantees, grants, and technical assistance. 
